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and from the first and fourth
.	y = A sin (x + a),    .
each being a primitive; these solutions are seen to coincide on
account of the relations between the constants.
8. We proceed now to give reasons for the statement made
in the last paragraph.
A differential equation of the order n has n, and cannot have
., more than n, independent first integrals.
From what has already been said it is clear that an integral
relation between y and x involving n arbitrary independent con-
stants would lead to a differential equation of the order n. Let
the given integral equation be differentiated n — 1 times in
succession; the n — 1 resulting equations will involve all the
differential coefficients up to the (n — l)th inclusive and there will,
with the original equation, be n equations in all. Now from n
equations, in which n quantities occur, all but one of these quantities
can be eliminated. Let the n arbitrary constants be denoted by
Cj, (72,	, Cn; and from the n equations, which we have, let us
eliminate all the arbitrary constants except Gr The resulting
equation will involve the variables and the derivatives of y up to
the (n - l)th inclusive and will also involve C\ ; it will therefore be
a first integral of the differential equation of the order n which is
equivalent to the given integral relation. Now eliminate all the
arbitrary constants except (72; the resulting equation will now
involve <72 and, as before, derivatives of y up to the (n — l)th in-
clusive and will therefore be a first integral of the differential
equation; it will, moreover, be independent of the former, since (72
is independent of Cr Proceeding in this way with all the constants
in turn, we shall obtain n independent first integrals, each of which
arises from the elimination of all but one of the n independent
constants.
As there are not more than n independent constants, occurring
in the general integral equation, any other constant, which could
appear in it, must depend on (7a, (72, 	, Cn; let A be such
a constant, and let the relation between them be denoted by the
equation •

